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Description 

BACKGROUND OF THE INVENTION 

s 1. Field of the Invention 

This invention relates to a method for the lubrication of an automatic transmission of a motorcar comprising lubri- 
cating the automatic transmission with an automatic transmission fluid composition, and more particularly a method 
comprising lubricating the transmission with an automatic transmission fluid composition which is excellent in shift 
10 feeling as well as prevention of slip after contacting the clutch, and in addition which has a short shift time and a very 
small change in the friction coefficient during use. 

2. Background Art 

is An automatic transmission is a transmission having such a mechanism in which the transmission torque ratio is 
automatically established in response to the speed of the car, magnitude of load or the like. Such an automatic trans- 
mission comprises a torque converter part, a multiple disk clutch, a planetary gear part, and a hydraulic controlling 
part. Automatic transmission fluid is a common lubricating oil for ail the parts described above, and which functions as 
a transfer fluid for motive power, as a lubricating oil for gears and bearings, and as a hydraulic fluid for controlling 

20 devices. 

Such a shift operation wherein various reduction gear ratios are attained by changing the connections between 
the respective members of planetary gears is carried out by utilizing clutches and a braking band. At the present time, 
the general type of clutch is a wet clutch composed of a multiple disk clutch comprising a driven plate of steel and a 
drive plate of a paper frictional material. Frictional properties of such a wet clutch greatly influence the transmitting 
25 function of the automatic transmission unit, and in turn, the shift feeling of the motorcar. 

While frictional properties of the wet clutch change depending upon the combination of the paper frictional material 
being the drive plate and the automatic transmission fluid, the influence due to composition of the automatic transmis- 
sion fluid is remarkable; therefore, in recent years, in view of smoother shift feeling, there is a tendency to lay stress 
on the frictional properties of automatic transmission fluid in wet clutch, and a need exists for an automatic transmission 
30 fluid having good frictional characteristics. 

Such frictional properties are evaluated by a SAE No. 2 friction tester, which is well known by those skilled in the 
art. This type of tester is essentially an inertia dynamometer wherein the kinetic energy of a rotor is spent by a frictional 
plate, and a coefficient (u.) of friction is calculated from the friction torque. 

As methods for measuring coefficient of friction, there are the dynamic method and the static method. The dynamic 
35 method is effected in such a manner that an inertia plate (mounted on a motor shaft) is rotated at a high speed by 
means of a motor for a given period of time, thereafter the motor power supply is shut off, and at the same time 
pneumatic pressure is applied to a piston, whereby the driven plate is pressed against the drive plate which has been 
rotated integrally with the motor shaft to stop the movement of the inertia plate. A dynamic friction coefficient (jid) at 
the time of rotating the motor is obtained from the friction torque curve in the above case. Furthermore a friction coef- 
40 ficient at the end of clutch engaging (uo) is obtained from the friction torque immediately before the stop. 

In the static method, the friction torque produced by a facing up of the drive plate and the driven plate is obtained 
by rotating the inertia plate by means of an auxiliary motor at a very low speed while applying pneumatic pressure to 
the piston. The static breakaway friction coefficient (us) is calculated from the value obtained as described above. 

In general, a larger value of yd is desired in view of a short shift time, and a larger value of us is desired in view 
45 of the more effective prevention of slip after contacting the clutch. On the other hand, a value of uo/u.d closer to t .0 
provides a smoother shift feeling, and is thus desirable. In recent years, there is a tendency in demand for an automatic 
transmission fluid having a much higher value of both the coefficients of friction (ud and us), because such a fluid leads 
to motorcars equipped with lightweight and small-sized transmission clutches, and such cars will give better fuel econ- 
omy. 

so Regarding the disclosure of pertinent prior art references, in, e.g., the WO-A-9 109 922 are disclosed lubricant 
compositions comprising 

A. ) a major amount of an oil of lubricating viscosity, 

B. ) a borated metal salt of an organic acid, 

55 c.) at least one polysulphide-containing organic composition, 
D.) at least one phosphorous-containing composition. 

Additionally, the disclosed compositions may contain other additives E.), F.), and G.), especially in form of friction 
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modifiers, copper corrosion inhibitors, phase seperating preventors, etc. 

However, no accurate values for the friction coefficients ^ and u^, being most relevant for any technical effect 
or application of a lubricant are disclosed or discussed by the authors of this prior art reference. 

Furthermore, the reference EP-A-0 447 91 6 of the Applicant himself discloses engine oil compositions, comprising: 

5 

A. ) a major amount of a lubricating base oil, 

B. ) 0,01 - 30 % overbasic, oil-soluble metal salt, 

C. ) 0,01 - 5 % of an antioxidant, including e.g. phenoles, amines, sulfur compounds, zinc thiophosphates, pheno- 
thiazines, etc., 

io D.) 0,01 - 5 % of a friction modifier, including e.g. molybdenum dithiophosphates, molybdenum dithiocarbamates, 
molybdenum disulfides, fluorocarbons, boric acid esters, alkylamines, higher alcohols, higher fatty acids, fatty acid 
esters, fatty acid amides. 

However, the whole composition as disclosed therein does not comprise any friction modifier having a long-chain alkyl 
is group and an amino group in its molecule. 

The reference WO-A-8 804 684 describes a lubricant mixture comprising: 

A. ) boronated overbased alkaline-earth metal salts or alkali metal salts, 

B. ) friction modifier, selected from the group comprising: fatty phosphites, fatty acid amides, boronated fatty epox- 
20 ides, fatty amines, glycerol esters and their boronated derivatives, boronated alkoxylated fatty amines, sulfurized 

olefins and mixtures thereof. 

C. ) an oil of lubricating viscosity. 

However, this document emphasizes, that the best results in respect to the technical applicability of a lubricant com- 
25 position according to the state of the art will be accomplished by the use of a boron compound in both components A. ) 
and B.), since only in that way the reduction of the dynamic coefficient, which is not desirable, can be compensated. 
A technical teaching corresponding to the use of only one boron-containing component was neither discussed nor 
suggested. 

Furthermore, no values for the most important friction coefficients u^, u. d and the ratio y</Md> which generally influence 
30 the technical applicability of a lubricant most strongly are disclosed by this prior art reference. 
The reference EP-A-0 407 124 discloses a lubricating oil composition, containing: 

A.) a base oil, 

8.) a phosphoric acid ester, phosphorous acid ester, phosphoric acid ester amine salt or phosphorous acid ester 
35 amine salt, 

C. ) an aliphatic dicarboxylic acid compound, and alternatively 

D. ) an alkylamine compound and/or succinimide or perbasic magnesium or calcium sulfonate. 

However, this lubricant composition does not comprise an overbasic, oil-soluble metal salt. Furthermore, the friction 
40 coefficients as achieved according to the technical teaching of th is prior art reference are comparatively low (see table 
1-1 on page 9). 

Hence, this disclosure also does not provide or suggest to the man skilled in the art any informations regarding to the 
technical problem on which the the present invention was based. 

However, presently available automatic transmission fluids are less than satisfactory for good f rictional properties. 

45 

SUMMARY OF THE INVENTION 

One object of the present invention is to provide a method for the lubrication of an automatic of a motorcar com- 
prising lubricating the automatic transmission with an automatic transmission fluid composition wherein both the coef- 
so ficients of friction (u,d and us) are much higher than those of the conventional automatic transmission fluid composition, 
the ratio (no/uxl) of the coefficient of friction at the end of clutch engaging to the coefficient of dynamic friction is close 
to 1 , and besides there is a very small change in both friction coefficients during use of the composition. This composition 
is hereinafter denoted as the composition of the present invention or as the composition for use in the method according 
to the present invention. 

55 Furthermore, the automatic transmission fluid composition comprises 0.0 1 to 20 % by weight of an overbasic oil- 
soluble metal salt (a) prepared by use of an alkaline-earth metal borate, and 0.01 to 15% by weight of a compound (b) 
having a long-chain alkyl group and an amino group in the same molecular structure, on the basis of the total amount 
of composition as essential components, the balance being lubricating base oil. 
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Either mineral oils or synthetic oils may be used as the lubricating base oils in the composition of the present 
invention Any paratlinic or naphthenic lubricating -base oils, which have been used in a conventional automatic trans- 
mission fluid are acceptable. Such lubricating base oils are usually manufactured by a process comprising topping 
crude oil followed by vacuum distillation, and refining the resulting lubricating oil fraction by a method selected from 
s the group consistingof solvent deasphatting, solvent extraction, hydro«racking, solvent-dewaxing, catalytic-dewaxing, 
hydro-refining, sulfuric acid treating, clay treating and the like. 

Typical examples of the synthetic oils include poly-a-olefins such as polybutenes, octene-1 oligomers, decene-1 
oliqomersandthe like; alkylbenzenes; alkylnaphthalenes; diesters such asditridecylglutarate,di-2-ethylhexyladipate, 
diisodecyl adipate, ditridecyl adipate, di-3-ethylhexyl sebacate and the like; potyol esters such as trimethylolpropane 
10 caprylate, trimethylolpropane pelargonate, pentaerythritol 2-ethylhexanoate, pentaerythritol pelargonate and the like; 
potvoxyalkylene glycols; polyphenyl ethers; silicon oils; perfluoroalkyl ethers and the like. 

As for these base oils, it is possible to use any single material or admixture consisting of two or more components 
which satisfy a kinematic viscosity of 1 to 10 est, preferably 2 to 6 est at 10CC. 

The overbasic oil-soluble metal salts (a) according to the composition of the present invention, which is prepared 
is by use of an alkaline-earth metal borate, is obtained by a reaction ot an oil-soluble metal sail such as an oiHsoluble 
alkaline-earth metal sulfonate, alkaline-earth metal salicylate, alkaline-earth metal phenate and alkaline-earth metal 
phosphonate and the like with an oxide or hydroxide of an alkaline-earth metal in the presence of boric acid or boric 

^Bramptetof the alkaline-earth metal include magnesium, calcium, barium and the like, with calcium being pre- 

^"/Lng the oil-soluble metal salts, an alkaline-earth metal sulfonate is preferable in view of the good improving 

effects on frictional properties. 

Further it is preferable to use an overbasic oil-soluble metal salt (a) which has a base number of 100 or more, and 
preferably 150 or more according to the method as prowled by JIS K 2501 5.2.3. Particle size of the overbasic metal 
25 saltis0.1umorless,andpreferably0.05pmorless. 

Any methods for the preparation of the overbasic oil-soluble metal salts (a) obtained by use of an alkaline-earth 
metal borate may be employed. For example, the overbasic oil-soluble metal salts can be obteined by using a method 
which comprises reacting an oil-soluble metal salt aforesaid, a hydroxide or an oxide of alkaline^arth metal, and boric 
acid or boric acid anhydride in the presence of water an alcohol such as methanol, ethanol, propanol or butanol; and 
so a diluent such as benzene, toluene or xylene at a temperature of 20 to 20CC for 2 to 8 hours, heating the mixture to 
100 to 200'C to remove water, and removing optionally the alcohol and the diluent to thereby provide an overbasic oil- 
soluble metal salt. The reaction conditions may be set suitably according to the raw materials employed, the amount 
of reactants and the like. Typical of such prior art practices are those disclosed in Japanese Patent Provisional Publ.- 
cation No s 116688/60, 204296/61 and 66695/H3, and the disclosures of which are incorporated by reference. 
35 The overbasic oil-soluble metal salt (a) thus obtained has usually a particle size of 0.1 pm or less, and a total base 
number of 100 or more, and is thus preferable. . 

The content of overbasic oil-soluble metal salt (a), which is prepared by use of an alkaline-earth metal borate is 
in the range from 0.01 to 20 % by weight, preferably 0.05 to 5 % by weight on the basis of the total amount of the 
composition of the present invention. When the content is less than about 0.01 % by weight the improvement eta 
40 of frictional properties is insufficient. Inversely, when the content is in excess of about 20 % by weight, no additional 
merits can be obtained unpreferably. Also when another overbasic oil-soluble metal salt such as those prepared by 
use of an alkaline-earth metal carbonate is employed instead of component (a), the composition cannot provide useful 
frictional properties unpreferably. 

Examples of the compound used as component (b), which has a long«hain alkyl group and an amino group .n the 
45 same molecular structure, are chosen from the group comprising succinimides and derivatives thereof, benzylamines, 
polyalkenylamines,andpolyoxyalkyleneaminoamides. t „,.«„ .,„.u 

Typical succinimides or derivatives thereof are those prepared by a method compnsing reacting a polyolefin such 
as polybutenes having a molecular weight of 300 to 3000 with maleic anhydride, imidating the resulting product wrth 
a polyamine such as tetraethylenepentamine, and optionally amidating a part of the residual amino groups of the 
so resulting imide compound with an aromatic polycarboxylic acid such as phthalic acid, trimellitic acid, pyromellitic acid. 
The product thus obtained may be further modified with boric acid. 

In the imidation, two types of imide compounds can be obtained, one of which is the so-called mono-type wherem 
one end of the polyamine molecular chain is occupied by maleic anhydride moiety, and the other is "bis-type 1 wherein 
both ends of the polyamine molecular chain are occupied by maleic anhydride moieties. 
55 Examples ot the benzylamines include those prepared by the Mannich reaction in which a polyolefin such as 
propylene oligomers or polybutenes having a molecular weight of 300 to 3000 is reacted with phenol, and the resutling 
alkylphenol is further reacted with formaldehyde and a polyamine to thereby provide a benzylamine. 

Examples of the polyalkenylamine include those prepared by a method comprising chlorinating a polyolefin such 



4 



EP0544 298 B1 



as polybutenes having a molecular weight of 300 to 3000, and then reacting the product with ammonium or a poryamine 
to give a potyalkenylamine. 

The amount of component (b), which has a long-chain alky! group and an amino group in the same molecular 
structure, may range from 0.01 to 1 5 % by weight, preferably 0.05 to 10 % by weight on the basis of the total amount 

s of the composition of the present invention. When the content is less than about 0.01 % by weight, the composition of 
the present invention only exhibits good frictional properties for a short period of time. Inversely, when it is in excess 
of about 15 % by weight, no additional merits can be obtained unpreferably. 

In the automatic transmission fluid composition for use in the method according to the present invention, conven- 
tional additives may arbitrarily be employed to further enhance the performances. 

10 Examples of such additives include metallic detergents such as other alkaline-earth metal sulfonates other than 
those used as component (a) of the composition of the present invention, alkaline-earth metal phenates, phosphonates, 
carboxylates, salicylates and the like; antioxidants such as zinc alkyl or aryl dithiophosphates, hindered phenols, aro- 
matic amines and the like; extreme pressure agents such as olefin sulfides, ester sulfides, phosphoric esters, phos- 
phorus esters and the like; friction modifiers such as fatty acids, salts and esters of a fatty acid, higher alcohols, acid 

is phosphoric esters, amine compounds and the like; metal deactivators; rust preventives; viscosity index improvers; pour 
point depressants; seal swelling agents; defoaming agents and mixtures thereof. 

The viscosity index improver, defoaming agent, metal deactivator, and other additives may usually be present in 
the composition of the present invention in amounts of from 1 to 30 % by weight, from 0.0001 to 1 % by weight, 0.005 
to 1 % by weight, and 0. 1 to 1 5 % by weight respectively, on the basis of the total amount of composition of the present 

20 invention. 

While the advantages of the composition for use in the method according to the present invention will be described 
in detail hereinbelow in conjunction with the following examples, it is to be noted that the scope of the present invention 
should not be limited to these examples. 

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Examples 1 to 6 and Comparative Examples 1 to 5 

According to the composition of the present invention indicated in Table 1 , the automatic transmission fluid corn- 
so positions of the present invention were prepared. Frictional properties (ud, us, uo/ud) were measured at 500 cycles- 
hour and 10000 cycles-hour with respect to these compositions by means of SAE fslo.2 friction tester (with the use of 
commercially available paper frictional materials), and the results thereof are shown in Table 2. 

For the comparison, frictional properties were also measured with respect to the compositions prepared in accord- 
ance with the composition of the present invention indicated in Table 1 wherein no component (a) is used (comparative 
3$ Example 1 ), no component (b) is used (Comparative Example 2), a calcium sulfonate neutral salt instead of component 
(a) is used (Comparative Example 3), an overbasic calcium sulfonate which has been prepared by use of calcium 
carbonate is used instead of component (a) (Comparative Example 4) and a commercially available automatic trans- 
mission fluid composition is used (Comparative Example 5), and the results thereof are shown in Table 2. 

40 
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As is apparent from the results of the frictional properties as shown in Tables 1 and 2, the automatic transmission 
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fluid compositions of Examples 1 to 6 for use in the method according to the present invention have high coefficients 
of dynamic friction (u.d) and static breakaway friction (ps), moreover, the ratio (uo/ud) of the coefficient of friction at the 
end of clutch engaging to the coefficient of dynamic friction is close to 1 .0. As a result, these compositions have char- 
acteristics useful for lubricating an automatic transmission according to the method of the present invention. In addition, 

5 the difference between these coefficients measured at 500 cycles-hour and at 1 0000 cycles-hour respectively is very 
small; therefore, it is also apparent that the f fictional properties of these compositions for use in the method according 
to the present invention are also useful in that they do not change largely with time during use. 

On the contrary, when the composition of Comparative Example 2 in which no component (a) is used is compared 
with the corresponding composition of Example 1 , the ud decreases and the ratio uo/ud increases unpreferably. The 

J0 fractional properties are also inferior to those of the composition of the present invention in that they change largely 
with time during use. 

When the composition of Comparative Example 1 in which no component (b) is used is compared with the corre- 
sponding composition of the present invention according to Example 1, their f fictional properties measured at 500 
cycles-hour are nearly equal; however, the frictional properties measured at 10,000 cycles-hour is significantly impaired, 
is showing that the frictional properties are inferior to those of the composition of the present invention in that they change 
largely with time during use. 

When the composition of Comparative Example 3 or 4, in which a neutral calcium sulfonate or an overbasic calcium 
sulfonate prepared by use of calcium carbonate is used respectively, is compared with the corresponding composition 
of Example 1 , both the u.d and us decrease and the ratio u,o/ud increases, showing that these compositions are inferior 
20 to the composition of the present invention according to Example 1 in all the frictional properties. 

On the other hand, the commercially available composition of Comparative Example 5 shows a ujo/uxJ ratio and a 
change with time in frictional properties comparable with those of the composition of the present invention ; however, 
the values of ud and us decrease considerably. 

As described above, effects of adding component (a) with component (b) are clear, and it is apparent that only the 
25 compositions for use in the method according to the present invention exhibit particularly superior performance. 



Claims 

30 1 . A method for the lubrication of an automatic transmission of a motorcar which comprises lubricating the automatic 
transmission with an automatic transmission fluid composition comprising (a) 0,01 to 20 % by weight of an overbasic 
oil-soluble metal salt prepared by reaction of a metal salt selected from an alkaline-earth metal sulphonate, an 
alkaline-earth metal salicylate, an alkaline-earth metal phenate and/or an alkaline-earth metal phosphonate with 
an oxide or hydroxide of an alkaline-earth metal in the presence of boric acid or boric acid anhydride, and (b) 0,01 

35 to 1 5 % by weight of a compound having a long-chain alkyl group and an amino group, chosen from succinimides 
and derivatives thereof, benzylamines, polyalkenylamines and polyoxyalkylene aminoamides, which have been 
prepared from polyolefins having a molecular weight of at least 300, on the basts of the total amount of composition 
as essential components, the balance being lubricating base oil. 

40 2. A method for the lubrication of an automatic transmission of a motorcar according to claim 1 , wherein said com- 
position comprises (a) 0,05 to 5 % by weight of said overbasic oil-soluble metal salt and (b) 0,05 to 1 0 % by weight 
of said compound having a long-chain alkyl group and an amino group, on the basis of the total amount of com- 
position as essential components, the balance being lubricating base oil. 

« 3. A method for the lubrication of an automatic transmission of a motorcar according to claim 2, wherein said overbasic 
oil-soluble metal salt is an overbasic oil-soluble calcium salt prepared by reaction of a calcium sulphonate with a 
calcium oxide or hydroxide in the presence of boric acid or boric acid anhydride, and said compound having a 
long-chain alkyl group and an amino group is a compound chosen from succinimides and derivatives thereof, 
which have been prepared from polyolefins having a molecular weight of at least 300. 

so 

4. A method for the lubrication of an automatic transmission of a motorcar according to any one of claims 1 through 
3, wherein said overbasic oil-soluble metal salt has a base number of 100 or more. 

5. A method for the lubrication of an automatic transmission of a motorcar according to any one of claims 1 through 
55 4, wherein the particle size of said overbasic oil-soluble metal salt is 0, 1 ^im or less. 
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Patentanspruche 

1 . Ein Verfahren zum Schmieren eines Automatic-Getriebes eines Kraftwagens, umtassend das Schmieren des Auto- 
matic-Getriebes mit einer flussigen Zusammensetzung fur Automat ic-Getriebe, umfassend als wesentiiche Kom- 

5 ponenten (a) 0,01 bis 20Gew% eines Qberbasischen oiloslichen Metalisaizes, hergesteiit durch das zur Reaktion 
bringen eines Metalisaizes, ausgewahlt aus einem Erdaikatimetalisulfonat, einem Erdalkalimetallsalicylat, einem 
Erdalkaiimetallphenat und/oder einem Erdalkalimetallphosphonat, mit einem Oxid Oder Hydroxid eines Erdalkaii- 
metalls in Gegenwart von Borsaure Oder Borsaureanhydrid, und (b) 0,01 bis 1 5Gew% einer Verbindung mit einer 
iangkettigen Alkylgruppe und einer Aminogruppe, ausgewahlt aus Succinimiden und deren Derivaten, Benzylami- 

10 nen, Polyalkenylaminen und Polyoxyalkyienaminoamiden, welche aus Polyolefinen mit einem Moiekulargewicht 
von mindestens 300 hergesteiit worden sind, jeweils auf Basis der Gesamtmenge der Zusammensetzung, wobei 
die Restmenge ein Grundschmieroi ist. 

2. Ein Verfahren zum Schmieren eines Automatic-Getriebes eines Kraftwagens gemaQ Anspruch 1 , in welchem die 
is besagte Zusammensetzung als wesentiiche Komponenten (a) 0,05 bis 5Gew% des besagten Qberbasischen oilos- 
lichen Metalisaizes und (b) 0,05 bis 10Gew% der besagten Verbindung mit einer Iangkettigen Alkylgruppe und 
einer Aminogruppe umfafJt, und zwar auf Basis der Gesamtmenge der Zusammensetzung, wobei die Restmenge 
ein Grundschmieroi ist, 

20 3. Ein Verfahren zum Schmieren eines Automatic-Getriebes eines Kraftwagens gemaB Anspruch 2, in welchem das 
besagte uberbasische olfosiiche Metallsalz ein uberbasisches olldsliches Kalziumsalz ist, welches durch das zur 
Reaktion bringen eines Kalziumsulfonats mit einem Kalziumoxid oder -hydroxid in Gegenwart von Borsaure oder 
Borsaureanhydrid hergesteiit worden ist, und die besagte Verbindung mit einer iangkettigen Alkylgruppe und einer 
Aminogruppe eine Verbindung ist, die ausgewahlt ist aus Succinimiden und deren Derivaten, welche aus Polyofe- 

25 finen mit einem Moiekulargewicht von mindestens 300 hergesteiit worden sind. 

4. Ein Verfahren zum Schmieren eines Automatic-Getriebes eines Kraftwagens gemaS einem der Anspruche 1 bis 

3, in welchem das besagte uberbasische olldsliche Metallsalz eine Basenzahl von 100 oder mehr aufweist. 

30 5. Ein Verfahren zum Schmieren eines Automatic-Getriebes eines Kraftwagens gemaO einem der Anspruche 1 bis 

4, in welchem die TeilchengroBa von besagtem Qberbasischen oiloslichen Metallsalz 0, 1 um oder weniger betragt. 



Revendications 

35 

1 . M&hode de lubrification d'une transmission automatique de voiture consistant a iubrifier la transmission automa- 
tique avec un fluide pour transmission automatique qui cornporte (a) de 0,01 a 20 % en poids d'un sei metallique 
surbasique soluble dans t'huile prepare par faction d'un set m&ailique choisi parmi un sulfonate d'un mdtal alca- 
lino-terreux, un salicylate d'un metal alcalino-terreux, un phenate d'un metal alcalino-terreux et/ou un phosphonate 

40 d'un melal alcalino-terreux avec un oxyde ou un hydroxyde d'un m6tal alcalino-terreux en presence d'acide borique 
ou d'anhydride borique, et (b) de 0,01 a 15 % en poids d'un compose ayant un groupe alkyle a longue chaine et 
un groupe amino choisi parmi les succinimides et les derives de ces derniers, les benzylamines, les polyalkyie- 
neamines et ies aminoamides de polyoxyalkylene, qui ont et^ prepares a partir de polyol6f ines de poids moleculaire 
d'au moins 300, par rapport a la quantity totale des composants essentieis, le complement etant assurd par I'huile 

45 de base lubrifiante. 

2. M&hode de lubrification d'une transmission automatique d'une voiture selon la revendication 1 , caract6ris$e en 
ce que ladite composition cornporte (a) de 0,05 a 5 % en poids dudit sel metallique surbasique soluble dans I'huiie 
et (b) de 0,05 a 10 % en poids dudit compose" ayant un groupe alkyle a longue chatne et un groupe amino, par 

50 rapport a la quantite totale des composants essentieis, le complement etant assure par i'huile de base lubrifiante. 

3. M6thode de lubrification d'une transmission automatique d'une voiture selon la revendication 2, caracterisSe en 
ce que iedit sel metallique surbasique. soluble dans I'huile est un sel de calcium surbasique soluble dans I'huile 
prepare par reaction d'un sulfonate de calcium avec un oxyde ou un hydroxyde de calcium en presence d'acide 

55 ou d'anhydride borique, et Iedit compose ayant un groupe alkyle a longue chaine et un groupe amino est un 
compos6 choisi parmi les succinimides et les derives de ces derniers, qui ont 6t6 pr6par6s a partir de polyoidfines 
de poids moleculaire d'au moins 300. 
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Methode de lubrification d'une transmission automatique d'une voiture seion l'une quelconque des revendications 
1 a 3, caracterlsee en ce que ledit sel melaliique surbasique soluble dans Phuile a un indice de base de 100 ou plus. 

Methode de lubrification d'une transmission automatique d'une voiture selon Tune quelconque des revendications 
1 a 4, caracterisee en ce que la taille des particules dudit sel metallique surbasique soluble dans I'huile est de 0,1 
jim ou moins. 
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